This report presents a technique for constrained solution of a system of matrix equations which arises in the problem of pole placement with static dissipative output feedback. Previously developed necessary conditions for the existence of a solution are shown to be sufficient as well. A minimax approach is presented to determine a feasible coefficient vector that satisfies these conditions. A procedure to construct the desired solution matrix, based on minimax programming techniques, is detailed. Numerical examples are presented to illustrate the application of this approach. 
Constrained Solution of a System of Matrix Equations Introduction
A technique for constrained solutions of the system of matrix equations
where W i ; V i ; i = 1; 2; are given m 2 n data matrices, G is an m 2 m unknown matrix, and p is an arbitrary unknown n 2 1 coefficient vector, is described in this report. The solution matrix, G, is constrained such that its symmetric part, that is, symfGg , This report shows that the necessary conditions on the arbitrary coefficient vector, p, for the existence of a solution matrix 2 are sufficient as well. This development reduces the problem of constrained solution of the system of matrices to determining a feasible coefficient vector. A minimax approach to determine a coefficient vector satisfying these conditions is presented. The technique to obtain a matrix, G, that satisfies the system of equations in Eq. (1) along with the constraints of positive semidefiniteness is detailed.
A numerical example has been presented to illustrate this technique.
Solution Technique
First, a proposition presents necessary and sufficient conditions on the arbitrary coefficient vector, p, for the existence of a constrained solution to the system of matrices in Eq. (1). 
Proposition. A matrix
Adding Eq. (3) and its transpose yields From the proof of the Proposition, it follows that starting with a feasible coefficient vector, the matrix, G, constructed from the steps above is a desired solution of the system of matrix equations in Eq. (1). Eigenvalues of the symmetric part of G are f8:447; 0:3133; 0:000; 0:000g, which shows that it is positive semidefinite. It can be readily checked that this matrix satisfies Eq. (1).
Numerical Example
Similarly, for a symmetric and positive semidefinite solution, the additional equality constraint of Eq. (13) This solution technique has been used for various other data sets corresponding to different problems of damping enhancement of flexible space structures. It has been found to be very efficient and reliable on all problems attempted thus far.
Summary
This report has presented an approach to the constrained solution of a system of matrix equations which arises frequently in pole placement with output feedback under dissipativity constraints. It has been shown that previously available necessary conditions for the existence of constrained solutions are sufficient as well. A minimax approach to determine a feasible coefficient vector satisfying the conditions for existence of a solution was presented, and the steps to construct a constrained solution to the system of matrix equations have been described. This approach has been successfully applied to the design of static dissipative controllers for eigensystem assignment in several flexible structure applications, and has proven to be very reliable and efficient.
